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Analysis Notes
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« Started with the “Yale Mount”
— Used Invar-36 base and AIN substrate

 Added the blade mount
— 6-mm dia., 1-mm thick at narrowest point, 3-mm thick otherwise
— 10-mm distance between narrowest regions
— 16-mm total gap distance between Invar-36 and Moly coldplate
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Solid Model Geometry (Pro/E)
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Rear View

Front View
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cocccee] Quarter-Symmetry Solid Model

CCD

(200 microns thick) Substrate

(1.5-mm thick AIN
Or 2-mm thick Si)

PO-TEK 301-2
0 microns thick)

@@@@@@
el

EA9361 Epoxy
(250 microns thick)

INVAR 36 Base (was Moly in
the first analyses)
~5-mm thick
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Finite Element Mesh
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X-symmetry
plane

Y-symmetry pla

Z-displacement
constraints
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Thermal FEA Notes
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* Quarter-symmetry model
— Approximately 22,000 elements

« Temperature boundary constraints
— Bottom surface of moly held at 140 K

 Most material properties are temperature-dependent
— With the exception of some Young’s Modulus numbers
— Used numbers from Toulokian (via Don Groom)
— Used Carpenter’s numbers for Invar 36 material
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Structural FEA Notes
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* Quarter-symmetry model
— Approximately 22,000 elements

« Symmetric boundary constraints
— X- and Y- symmetry planes fixed, allowed to “slide”

— Z displacement constrained at center (corner) of the moly plate

* Inreality, there’s a hole in the moly coldplate for the cabling, etc.
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FEA Assumptions
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 Moly coldplate support
— No hole through the moly coldplate

* Did not model Gold/Indium bump bonds

 Reference Temperature for structural anlysis is 293 K; analysis
Temperature is 140 K

— Still does not take into account the thermal cycle of Epotek cure (at
approximately 60 degrees Celcius)
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NCDAL SOLUTION

STEP=1

2UE =1

TIME=1

oaUM LAVG)
Ravya=0

DM =.0Z0414
2ME =.0Z20414

Fully Supported AlN/Invar36 SNAP CCD Blade Mount, Quarter Iymmetry w/Fillets

002268

AN

JUL 3 2003
09:56:55

.004537 .oo9n74 015611 018148
.006805 011542 .015879 020416




NCDAL SOLUTION AN

JUL 3 Z003

BEER L 09:57:59
3UE =1
TIME=1
o= (AT
Rava=0
DME =.020416
SMN =-.017926
I
-.017926 013942 —.009959 ~.005975 —.001992
- .015934 ~.01195 - .007967 - . 003983 0

Fully Supported AlN/Invar36 SNAP CCD Blade Mount, Quarter Iymmetry w/Fillets




NCDAL SOLUTION

STEP=1

2UE =1

TIME=1

ua LAVG)

Ravya=0

DM =.012061

2MN =-.017224

AME =-.0142ZZ2
-.0173Z2&

-.01755%2

-.017258

AN

T JUL 3 2003
: - 09:59:42
-.016551 -.015923 -.015254
-.014924 -.016257 -.015589 -.014922

Fully Supported AlN/Invar36 SNAP CCD Blade Mount, Quarter Iymmetry w/Fillets




NCDAL SOLUTION AN

JUL 3 Z003

EREE L 10:00:36
3UE =1
TIME=1
ROV (AT
DME =.019061
SMN =.125975
SMx =48.399

| [

128975 10.856 21 .58 32 .309 43 036

5492 16.219 26.944 27.672 45 2949

Fully Supported AlN/Invar36 SNAP CCD Blade Mount, Quarter Iymmetry w/Fillets




NCDAL SOLUTION

- JUL 3 2003
EREE L 10:00:47
3UE =1
TIME=1
ROV (AT
DME =.019061
SMN =.125975
SMx =48.399
[
128975 10.856 21 .58 32 .309 43 036
5492 16.219 26.944 27.672 45 2949

Fully Supported AlN/Invar36 SNAP CCD Blade Mount, Quarter Iymmetry w/Fillets
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NCDAL SOLUTION

STEP=1

2UE =1

TIME=1

AEQV LAVG)
DM =.0Z041&
2MN =.08030Z2
2ME =27%9.547

L8050

AN

JUL 3 Z003
10:01:37

124,288

186.391 248 .4595
155 329 217 .445 2547

Fully Supported AlN/Invar36 SNAP CCD Blade Mount, Quarter Iymmetry w/Fillets




NCDAL SOLUTION

STEP=1

SUB =1

TIME=1

JEQV (AVE)

DMX =.01924

SMN =.339264

SME ==79.547
.339264

L. 562

bz .385

55.408

124.431

AN

JUL

2 2003

10:02:33

1:55:2459

186.4748

217 .50

248 .524

Fully Supported AlN/Invar36 SNAP CCD Blade Mount, Quarter Iymmetry w/Fillets
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ELEMENT3

HEAT
CE

Thermal AlN/Invar3sa SNAF CCD Blade Mount,

01w,

140K

AN

JUL

2 2003
11:12:57




NCDAL SOLUTION

STEP=1

2UE =1

TIME=1

TEMFE LAVG)
Ravya=0

2MN =140

2ME =140.157

140

LAl B EH

140.035
140.052

140.07

140087
Thermal AlN/Invar3s SHWAF CCD Blade Mount, .01W,

140K

140.105

140,122

AN

JUL

140.14

2 2003
11:32:07%
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NCDAL SOLUTION

STEP=1

2UE =1

TIME=1

Tiz3UmM LAVG)
Ravya=0

2MMN =.1Z5E-08
2ME =.108865

L1Z5E-08

012056

0241592
036288

.043384

.0&0481
Thermal AlN/Invar3s SHWAF CCD Blade Mount, .01W,

140K

LO7ESTT

084473

AN

JUL

LO26763

2 2003
11:23:17

10886845




NCDAL SOLUTION

STEP=1
SUB =1
TIME=1
U UM (AVE)
REYE=0
DMX =.056887
SME =.05&887
@
0 012642 “BE52E3

.00e321 .0189/2 .031a04
Structural Thermal AIN/Invar3sa SHNAF CCD Blade Mount,

037825
044245

01w, 140K

AN

JUL

50566

2 2003
1z2:07:32

056887




